Efficient production of glycosylated Cypridina luciferase using plant cells.
Cypridina noctiluca luciferase has been utilized for biochemical and molecular biological applications, including bioluminescent enzyme immunoassays, far-red luminescence imaging, and high-throughput reporter assays. Some of these applications require a large amount of purified luciferase. However, conventional protein expression systems are not capable of producing sufficient quantities of protein with a high quality and purity without laborious and costly purification processes. To improve the productivity and expand the breadth of possibilities for Cypridina luciferase applications, we employed a variety of secretion expression systems, including yeast, mammalian cells, and silk worms. In this study, we established a simple production procedure using plant cell cultures. The plant cell culture BY-2 efficiently secreted luciferase, which was easily purified using a simple one-step ion-exchange chromatography method. The production yield was 20-30 mg of luciferase per liter of culture medium, and its Km for the luciferin (0.45 μM) was similar to that of the native protein. Additionally, we characterized its glycosylation pattern and confirmed that the two potential N-glycosylation sites were modified with plant-type oligosaccharide chains. Interestingly, the oligosaccharide chains could be trimmed without any detectable decrease in recombinant protein activity. Therefore, the results of our study indicate that this method offers a more cost-effective production method for Cypridina luciferase than conventional methods.